Abstract-We propose the system of wireless IC tag that is fed with electromagnetic wave power and communicates with very weak radio wave. In this paper, we study the coupling the transmitting/receiving antennas with Super Regenerative circuit. Receiver sensitivity and transmitting electromagnetic field strength are clarified.
INTRODUCTION
Recently, RFID technology [1] to discriminate individuals with radio wave has fast been noticed and studied at full length in many fields. RFID has a great many possible applications. However, it is worried whether demands necessary hereafter can be satisfied or not because frequency bands allotted for RFID are not so broad. Thus, we are considering utilization of faint radio wave. For, very broad frequency band can be used as well as its use requires no license. In a common sense, it may be considered that reading probability from the tag must be near 100%. In this time, sufficient role can be played even though reading probability is 70% or 50%. In the case of stray pet, for instance, it is considered that finding probability can get fairly higher than with past methods by installing sensors from place to place. Application range becomes very broad when including such ways of use. Thus, we are proposing utilization of faint radio wave and the super-regenerative receiver [2] as transponder for demand expansion RFID system [3] . The roles of SRGT are reception from reader/writer, amplification of faint radio wave and transmitting. The transmitting radio wave strength must be faint. Therefore, voltage must be controlled by SRGT. In this paper, first, describe about the transmitting/receiving antennas. Next, describe about super regenerative circuit, describe the coupling, finally, receiving sensitivity. Figure 1 shows the loop antennas which are 4.5 cm, 3 cm, 2 cm in length. Figure 2 shows the resonance-frequency characteristics for the capacitance. Figure 3 shows the Q value characteristics. We selected the #2 antenna (C = 5 pF, F req = 238.2 MHz, Q = 183), combined the antenna and SRGT. Parameters are R = 24 kΩ, L = 89.29 nH, C = 5 pF for #2. Figure 4 shows the super-regenerative circuit. We decided C1 = 3 pF, C2 = 5 pF, C3 = 1 pF. In the resonance circuit of Figure 4 , the parameters (R = 24 kΩ, L = 89.29 nH, C = 5 pF) are used. Figure 5 shows the waveform of resonance circuit voltage V rs without input signal. We can see the quenching behavior of oscillation. Figure 6 shows the variation of the maximum amplitude of oscillation for input signal current I a . As input signal increasing, v rs max increasing. This behavior suggests the operation of the superregenerative receiver. Next, we describe about transmitting electromagnetic field strength. When 20% of the loss in resistance R = 24 kohm is radiation resistance of the antenna, the radiation power is below 37.5 nW (v r max = −21 dB) shown in Fig. 6 with a line corresponding to faint radio wave. Figure 7 shows variation of peak values of v rs for input power. We can see that the superregenerative circuit has sensitivity over 0.1 nW (= −70 dBm) of the input power. When transmitting power is 37.5 nW, the receiving power by isotropic antenna at distance 1.3 m is −63 dBm. When radiation efficiency of receiving antenna is 20%, the receiving power is −70 dBm. If transmitting distance is 1.3 m, this system is used without license. Thus, we can see relationship among the voltage, radiation power and receiving sensitivity of super-regenerative circuit. 
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CONCLUSION
We studied the coupling the transmitting/receiving antennas with super-regenerative circuit. We could clarify receiver sensitivity and transmitting electromagnetic field strength.
